New glucosidase activities identified by functional screening of a genomic DNA library from the gut microbiota of the termite Reticulitermes santonensis.
β-Glucosidases are widely distributed in living organisms and play a major role in the degradation of wood, hydrolysing cellobiose or cello-oligosaccharides to glucose. Termites are among the rare animals capable of digesting wood, thanks to enzyme activities of their own and to enzymes produced by their gut microbiota. Many bacteria have been identified in the guts of lower termites, some of which possess cellulolytic or/and hemicellulolytic activity, required for digesting wood. Here, having isolated bacterial colonies from the gut of Reticulitermes santonensis, we constructed in Escherichia coli a genomic DNA library corresponding to all of the colonies obtained and screened the library for clones displaying β-glucosidase activity. This screen revealed 8 positive clones. Sequence analysis with the BLASTX program revealed putative enzymes belonging to three glycoside hydrolase families (GH1, GH3 and GH4). Agar-plate tests and enzymatic assays revealed differences between the GH1- and GH3-type enzymes (as regards substrate specificity and regulation) and a difference in substrate specificity within the GH3 group. The substrate specificities and characteristic activities of these enzymes suggest that they may intervene in the depolymerisation of cellulose and hemicellulose.